Use of harmful and/or unnecessary medications in older adults is prevalent. This can lead to avoidable harms such as adverse drug reactions, falls, hospitalization, and mortality. Primary care physicians report that patient resistance to discontinuing medication use is a significant barrier to deprescribing.
P olypharmacy, often defined as use of 5 or more medications by an individual, is common and is increasing in older adults in the United States and internationally. Approximately 50% of people 65 years or older are taking 5 or more medications. [1] [2] [3] [4] Polypharmacy can be appropriate and necessary in some patients, but even when medications are recommended for individual conditions (ie, in clinical practice guidelines), they may not be effective or safe in the context of multiple conditions. 5, 6 Use of potentially inappropriate medications, in which the risks of medication use are likely to outweigh the benefit, is also common in older adults and is associated with polypharmacy. 4, 7 Inappropriate medication use can result from starting inappropriate treatment or a reduction of benefits and increase of risks as the individual ages and undergoes changes in their condition, other medications, and care goals. 8 Polypharmacy and inappropriate medication use have been associated with harms including adverse drug reactions, hospitalization, reduced quality of life, and mortality. 4, 9, 10 The term deprescribing describes the physician-supervised process of discontinuation of an inappropriate medication. The goal of deprescribing is to minimize the risks associated with inappropriate medications and improve health and quality-of-life outcomes. [11] [12] [13] Patient involvement in health care decision making is a central aspect of patient-centered care, and a majority of older adults report wanting to be involved in decision making about their health care. [14] [15] [16] Physicians report patient resistance or unwillingness to stop taking medications as 1 of the main factors that prevents deprescribing. [17] [18] [19] Although patient engagement is critical in safe and effective medication use, 20 nationally representative data regarding patient perspectives on medication use and willingness to consider discontinuation of medication use are notably absent. The aim of this study was to explore the attitudes of older US adults toward deprescribing. Additionally, we sought to understand whether clinical and demographic characteristics were associated with these attitudes.
Methods

Data Sources and Study Sample
This study draws on round 6 of the National Health and Aging Trends Study (NHATS), 21 a nationally representative study of Medicare beneficiaries 65 years and older that aims to understand disability trends and trajectories in the United States. Details of the methods have been previously described. 22 
Medication Attitudes Module
This study relies on responses to the NHATS Medication Attitudes module, 24 which was fielded to a random sample of one-third of respondents (unweighted, n = 2124). This module had a weighted response rate of 94.8%; 119 participants responded as "don't know" or "refused" to all questions in this module.
The Medication Attitudes module contained 10 questions from the Patients' Attitudes Towards Deprescribing (PATD) questionnaire and revised PATD (rPATD) questionnaire (older adults' version). The PATD and rPATD were designed to assess individuals' attitudes, beliefs, and experiences regarding their medications, and the potential withdrawal of 1 or more of their medications. The questionnaires have established face, content, criterion, construct, and internal validity, as well as test-retest reliability in Australian older adults. 25, 26 The results are self-reported attitudes, are not medication specific, and are hypothetical in relation to intentions. To date, the PATD has been used in 6 studies internationally (3 in Australia, and 1 each in Italy, Canada, and Singapore).
27-32
The participant populations have included outpatients, 27 inpatients, 28, 29 care-facility residents, 30 and communitydwelling older adults. 31, 32 Rating-scale statements were included from each of the 4 domains (burden, appropriateness, concerns about stopping, and involvement) of the rPATD, as well as a global statement from the PATD and rPATD ("If my doctor said it was possible, I would be willing to stop one or more of my regular medicines"). 26 These 8 statements had response categories of "strongly agree," "agree," "disagree," and "strongly disagree." The final 2 questions in the module were from the PATD and asked participants "About how many different regular medicines do you take?" and "What is the maximum number of pills that you would be comfortable taking daily?" (with a series of 6 photographs of an increasing number of pills as response options). The data used in this analysis are publicly available and have no unique identifiers. This study was deemed exempt from review by the Johns Hopkins Medicine Institutional Review Board. Written informed consent was obtained from participants when they were recruited to NHATS.
Key Points
Question What are the attitudes of older Americans toward deprescribing?
Findings In this population-based study of a nationally representative sample of older Medicare beneficiaries, 92.0% reported being willing to stop taking 1 or more of their medicines if their physician said it was possible, and 66.6% wanted to reduce the number of medicines that they were taking. Characteristics of older adults that were related to these attitudes included number of medications taken and number of medical conditions. Meaning Physicians should be reassured that most older patients are open to deprescribing their medications within the framework of patient-centered care and shared decision making.
Statistical Analysis
This study is limited to those who self-reported responses to the Medication Attitudes module (n = 1981) owing to our interest in assessing what is an inherently subjective topic (143 proxy respondents [5. 1% of the population, weighted] were excluded). All analyses were conducted with sampling weights and were performed using Stata (StataCorp), version 12.1. Participant responses to the questions in the Medication Attitudes module are reported as proportions. We chose a priori to focus on 2 of the rating-scale statements as the main outcomes of interest because they provided an overview of the person's attitudes toward deprescribing. The statements, "If my doctor said it was possible, I would be willing to stop one or more of my regular medicines" and "I would like to reduce the number of medicines I am taking," are hereafter referred to as "willingness to stop" and "wanting to reduce," respectively. The responses to these 2 statements were converted to a binary outcome of agree (strongly agree or agree) and disagree (disagree or strongly disagree), which was then examined using logistic regression to assess unadjusted associations between the 2 main statements and respondents' demographic and clinical characteristics. Multivariate regression models were then used to examine the likelihood of willingness to stop and wanting to reduce medicine use after adjusting for the demographic and clinical characteristics. Significance was set at P < .05.
Results
Absolute numbers reported may not reflect the reported percentages, because all reported percentages are weighted.
Older Adults' Characteristics
Of the older adults whose responses were included in the study, 54.6% (n = 715) were 65 to 74 years old, 33.5% (n = 829) were 75 to 84 years old, and 12.0% (n = 437) were 85 years and older. Women made up 55.2% (n = 1149) of the respondents, 57.0% (n = 1065) reported beyond high school education, and 70.5% (n = 1484) had 2 or more chronic medical conditions ( Table 1) . 33 
Older Adults' Beliefs and Attitudes Toward Deprescribing
Using weighted percentages, 92.0% (n = 1752) of older adults in the United States agreed or strongly agreed that they would be willing to stop 1 or more of their medicines if their physician said it was possible ( Figure) . Two-thirds (66.6% [n = 1241]) of older adults reported that they would like to reduce the number of medicines they were taking, and nearly half (42.7% [n = 850]) agreed or strongly agreed that they felt they were taking a large number of medicines. In addition, 89.5% (n = 1702) agreed or strongly agreed that all of their medicines were necessary, and 16.1% (n = 333) agreed or strongly agreed that they were taking a medicine that they no longer needed.
When asked to select the maximum number of pills that they would be comfortable taking from a series of photographs, about half (51.9% [n = 973]) of older adults chose the option with 4 pills, which was the fewest, and about one quarter (25.4% [n = 486]) selected the second-lowest option of 8 pills ( Figure) . Thirteen percent of older adults chose an option in which the photograph depicted fewer medications than the number they reported taking.
Characteristics Associated With Willingness to Stop
Older adults' characteristics stratified by responses to the 2 main outcomes are detailed in Table 1 .
A number of demographic and clinical characteristics were associated with willingness to stop and wanting to reduce ( Table 2) . 33 In Similarly, the odds of wanting to reduce were higher for those taking 6 or more medications compared with those taking fewer than 6 (aOR, 2.31; 95% CI, 1.71-3.13) and for those with 2 to 3 (aOR, 1.80; 95% CI, 1.28-2.53) and more than 3 medical conditions (aOR, 2.00; 95% CI, 1.27-3.13) compared with fewer than 2. Older adults 85 years and older compared with adults aged 65 to 74 years (aOR, 0.61; 95% CI, 0.43-0.86), and those with probable dementia compared with those without (aOR, 0.47; 95% CI, 0.32-0.71) had lower odds of wanting to reduce.
Discussion
To our knowledge, this is the first nationally representative study of attitudes toward deprescribing among older Medicare beneficiaries. We found that the majority of older adults were willing to have a medicine deprescribed if their physician said it was possible. This suggests that clinicians can be reassured about broaching the topic of deprescribing with their older patients. Additionally, we found that the majority of older adults do not report that they get stressed when changes are made to their medicines. Deprescribing, including the actual determination of whether the medication is suitable for trial withdrawal, is conducted within the framework of patientcentered care and shared decision making. 11, 34 Most older adults reported that their medicines were necessary, and a substantial proportion expressed concern about stopping a medicine that they had been taking for a long time. These seemingly contradictory beliefs (ie, being willing to have a medication deprescribed but also thinking that their medicines are necessary) may reflect a combination of traditional deference to physician recommendations coupled with a medical culture focused on prescribing and starting medications rather than deprescribing. Qualitative studies with older adults have previously reported this disconnect of wanting to reduce their medications while also believing that the medications are still necessary, as well as the strong influence that their physician can have on their attitudes toward medications and deprescribing. [35] [36] [37] Therefore, in practice, discussion of these concepts will be essential for reaching an informed decision about deprescribing with older adults.
It has been noted that increasing public awareness about deprescribing is a necessary step toward changing the culture around prescribing, which currently encourages continuation of medications and maintaining the status quo. 17, 34, 38, 39 A recent nationwide survey of older Canadians found that fewer d Chronic medical conditions refer to the number of self-reported physician diagnoses of heart attack, heart disease, high blood pressure, arthritis, osteoporosis, diabetes, lung disease, stroke, cancer, and hip fracture. e Composite dementia measure developed and validated for use in the National Health and Aging Trends Study.
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Assessment of Attitudes Toward Deprescribing in Older Medicare Beneficiaries in the United States than 10% were aware of the term deprescribing, although 41% reported previously initiating a conversation with their physician about medication withdrawal. 38 Encouraging older adults to ask their physicians whether all of their medications are still appropriate aligns with the current international Choosing Wisely campaigns that aim to educate health care professionals and the public that "less is more." 40 Based on the results of the present study, public education campaigns should inform why medications may no longer be necessary (ie, that benefits and risks can change over time) and encourage older adults to discuss concerns they have about their medications with their physicians or other health care professionals. However, increasing public awareness of deprescribing does not replace the physician's responsibility for appropriate use of medications. The finding that more than 90% of older adults are willing to have a medicine deprescribed is consistent with previous investigations internationally (71%-93%). [27] [28] [29] [30] [31] [32] More than half of older adults reported that the photograph with 4 pills is the maximum that they would be comfortable taking. It is interesting that this result corresponds with research showing that the cutoff of 5 different medications is associated with increased risk of several harms, including falls, frailty, and mortality. 41 However, this may simply demonstrate that most people picked the smallest option, rather than public awareness of the harms of polypharmacy. We found that 13% of older adults selected a photograph with fewer pills than the number of medications they reported taking, which is to say they were taking more medications than they would be ideally comfortable with. However, there was an imbalance in response options for number of medications (eg, 1-2, 3-5, 6-10) vs the photographs (eg, 4, 8, 12, 16) . Additionally, number of different regular medications and number of pills taken daily may not be equivalent because many medications are taken more than once a day. Given that two-thirds of older adults wanted to reduce the number of medications that they were taking, the true result may be greater than 13%. Several participant characteristics were associated with willingness to stop taking 1 or more of their medicines. Previous studies have identified some, but not all of these associations, likely owing in part to limitations of small sample size.
27-32 Taking 6 or more medications was the greatest predictor of willingness to deprescribe and was associated with nearly 3 times greater odds of agreeing to deprescribe relative to those taking fewer than 6 medications. This finding may reflect the burden of polypharmacy experienced by these individuals. As number of medications increases, the likelihood of taking an inappropriate medication also increases, as does the risk of medication-induced harm. 4, 41 Therefore, this finding may indicate an understanding by these individuals that 1 or more of their medications may be inappropriate and, thus, suitable for deprescribing. 35, 36, 42 In the unadjusted analyses, those with any drug coverage had greater odds of being willing to stop taking a medicine; however, this association was attenuated and no longer statistically significant in the adjusted analyses. Further research is required into the impact of cost of medications and socioeconomic status on attitudes toward medications and deprescribing, in particular to inform systems to ensure equal access to appropriate medications. 43 
Limitations
There are several limitations to this study. First, because of time limitations for the Medication Attitudes module, only a subset of the rPATD questions were used and, therefore, creating factor scores was not possible. Additionally, the questions were originally developed and validated in Australia and were not formally validated in the United States. However, many of the questions have been used in studies internationally and have not required adaptation, and no language translation was required for the United States. Second, the statements within the rPATD are hypothetical and do not ask about specific medications. The statement about willingness to have a medicine stopped has not yet been externally validated for predictive ability. 26 Therefore, it is unclear whether these results would translate to respondents actually being willing to have 1 of their medications deprescribed in practice. It is unknown what the actual rate of acceptance of deprescribing recommendations by patients and their families is in practice, and it likely varies depending on the type of medication. 11 A study in Australia 44 reported a patient acceptance rate of 95% for deprescribing recommendations, while another study in the United States 45 reported a combined physician-patient acceptance rate of only 33%. Acceptance rates in studies may be biased by individuals who are willing to consent to study participation (ie, those who did not consent may have done so because they did not want their medications changed). Third, number of medications and number of medical conditions is based on self-report, which may not be entirely accurate. Finally, results are weighted to the population of older Medicare beneficiaries, which is approximately 96% of all adults 65 years and older living in the United States. 23 As there are pharmaceutical care services available to Medicare beneficiaries (such as Medication Therapy Management), it is possible that those enrolled in Medicare may have different attitudes than those who are not. This study has filled an important knowledge gap in the field of deprescribing by providing nationally representative data of patient attitudes toward deprescribing. However, this new knowledge must be placed within the context of the wider fields of deprescribing and appropriate prescribing, such as the potential benefits and harms of deprescribing, determining which medications are appropriate to deprescribe in the individual, how physicians can be supported in deprescribing, and how the wider health care system and governing policies can be used to optimize medication use in older Americans. 5, 12, 46 Conclusions Physicians considering deprescribing as part of comprehensive, patient-centered care should be reassured that a majority of older Americans are open to having 1 or more of their medicines stopped if their physician said it was possible, and two-thirds want to reduce the number of medicines that they are taking.
